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(57)Abstract: a " 
PURPOSE: To provide the satellite communication 
antenna system for mobile object which can surely 
perform satellite communication or satellite broadcasting 
reception over the wide moving range of a mobile object 
and is made compact/ thin/light in weight and suitable to * 
be mounted on the mobile object. 
CONSTITUTION: A beam-tilted planar antenna 
substrate 2 constituted by arranging plural element 
antennas 2a on a plane is fixed to an outer ring 4 by 
slide guides 9, 9, 10 and 10 provided with long holes in 
the same direction and four fixing screws 11,11 .... The 
rotational driving force of a motor 15 is transmitted 
through a belt 7 to this outer ring 4. 
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I 

I'tTlSSi^tl/iT' U — T >rti, 
m&&^xmZ7U-7>T±Z*^\Hxmfc2l±Z> 

<t ? ksus ufc c t z&mtrz&mfcmm^mmT > 

&w*m^Tmzmmm&mzm&mzmi£x%z>mfe 

&mfeM:iz\*M^\zm^faizmzfi&&Kfimrt*>tiT^ 
t-?z> m^m 2 Km<o»n»mmskmmT 

>ftgfo 

[0 0 0 1] 

mm. Kmtkm&mmizm^Kmte»wi»mm&mm 
7>ri-mm\zM'tz> 0 

[0 0 0 2] 

mmotam mmmm^mmmm^m^z^x. mm 
^nm&m&mmzftotz&izfc. ^tn^\zm^z>7> 
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[0 0 0 3] iiSLfcWScDffifi&tfaireSrff^^ffifC 

[0004] ^<D^&n<D&<D&m*fto7>Ti-mw. 

20 5 2 8 2 4^ rr>^^^®j CG>£tfKE*S© 
■BrT If- A^ h $ i*fc¥ffiS!H«7 l—T >7^£* 

^n&Tk^mteiz&^xmmz^zztiz 

<toL ;*<>lf-A<&;##ft£imte£i*\ «Mcojim 
&ftoh<DX&Z> 0 ^©7>Ttgi^, iSili&m^S 

fcfzi,, z<D&o\z*^>\f-j±<DWftxm&¥&mtt 
30 t, mi£i'X^z>T>7 : ~j-mwizi3^x\z, mmmm 

[0 0 0 5] 

^^>lf—AOflift*fpl^H5£$nTV^T>^S« 

±t3ft*Wft^©if-AiH^^»jfc*a**-a^<a: 

[0 0 0 6] £<£>^9ite* CcDJ^&itf^Ttc&^tl 

**»ctisaa«^iisa*3i5««rff 5 - tarce, ^ 

»ffffl*aifi«7>^S«*««"r*Ci:«:Bmi:'r 
50 [0 0 0 7] 
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7l/-7>ft<h, iitfE7U-7>^tl2*LT{I^£ 

[0 0 0 8] W#«2E*<Z>38«tt. MUkSBilC 

7l/-7>7^<h, ^7^-7>^£^T3Eelte 

R^*^tttME0te^(O<KS©te«<hcoffl^g^^ 
AT«EI»tE*ltE^fffcH)eTf**H**«ift 

[0 0 0 9] «*3g3E«<0*Wtt. fttfiH£& 

Btt. lttElHlCtfXttMEIMKoi^n^tH^Sn 

[ooio] *fc, tf&guBttojBHtt. meek* 

^«ttWEii*#orts<fcO/hs^^s<on*R'r*o 
TWE*tttff<DrtSrtrc:E«snT^^c:t&i*«di'r 

[ooii] 8*i5Et^^n mmmm 

■IS. ©fet!j7jai<h, ^OHKttAK^&ttEltK^ 

ai4E««>»»ffffi«*a«T>^««T»*. 

[0012] 

f ^>R^fC(BlS$-&^ei<h^T*^^o £Ac, 71/-7 
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[0 0 13] 

IC^^TKBTS. Hill *Jt«l*C«t* 

0,0 1 (a)ttJiffiH, HI (b)liHl (aWC&ttSA 

«ifc-rs. HI (a)Mil (bHC*5^T, 
fflflffSaBT^-T^gB, 2HRW7l/-7>f« 

10 IC»ofcl»tR©»**ftrrtU >^T*S. £<&¥B7 
>^^S«2 JitCti. SRO*f7>ft2a,- 2a> 

¥M7>TtSlg2©t*aH(l *H1G*«** 

-f>t*-A (±n-y) te, «»<0*^\T>^:*-2 a* 
2 a, -(DE«m ffl#^C<fcoT8«££-*lS. Z.CD 
»g\ IS^f7>ft2a, 2 a, ¥®7> 

[0 0 14] ¥®7>^^"S1S2«, 8*CDSS 

B£*yl2, 12, -l:J;oT, rtU>^3{£B5E£ 
tlTO^o tzfzL. -£-n6 8#©X«B5£*5?l 2, 1 
2, -(^■5^¥®7>^*S2±ffi^93G^I^D^ 

*<Di«B£*yl2H ^fflGillU^fpKDg^^W 

<H9, 9*¥ffiT>^*«2ti:t>^rtU>^3k: 

30 [0 0 15] cn^©X7< Ftf-f 

Ktf-fKlO, 1 014, *rtl?tl<D&1r:$:mZ>&l*<D 

<H^H9, 9^X7^ H^K10> lO^tl 

t, H5e 1 1 *m*bz>z.t.\z£-DX¥-mT>T'rm 

K 2 Rtf ft U >^7* 3 «:fi7t<OfiS*|fil t O^lFlt, 
ft'J>^3£*PJ >y4^aMt5m7< K£1± 
40 SCt^T**. Tft*)^, — J3, Hf^^l 

*6, ¥® 7 >rtlfi 2 ROT U >^ 3 ^ ft^tilc 

oT, ?®7>rtSfi2SOTU>^3^, *VU>>7* 

4^x (ai±<z>tt*©fiB^H^"r s c £ era-?**. 

[0 0 16] HI (a)&tf (b)«. ¥17>rt 

lffi2Mrt'J >^3*^'J >^4<D**lCttBLT^ 
^^ilt^^o LfJbt, ¥S7> 
5^*ffi 2 0> f <bjft O(h^U>^4C0«t" P £ x - 
yIS^-ai/t^S. H2UH2, ¥®7>t" 

50 ±Sffi2S:OT , J >^3£+xtt#|^»;fclB#ftSi* 
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fnti/^o ffi^, B3(a)H ¥I7>ftSfi2R 
O^rt U >^ 3 £- x (ft*|6j^«*IB»»a*fc»^** 

OWJ>^4©f jSt PC^LT-x tcTtlT I > 

[0 0 17] HI (a)Rtf (b) tCfc^T, > 

^OWt^tlT^o 6te* ^ — ^ 1 5<&®<&ttlC«t9 
(Cte, ^Jl/h7Wt^nT^I)p *t — 9 1 

1 StWeJ&TS^ 7 ^Ltnu >^4K:igKj 

S«2^IfiIte-rs. &*5, ^-^ 1 S^MeHST**^ 
ft U >^4 cd*'Lv& P ^-HS-r* J: 3 tc¥M7 >^^- 

O K^ffiT >5r^gffi 2 Rt/rt U > y 3 ©tMOtn 
U >^4<3*£v£P£a*— ScbTV^^^^tCti, ¥® 
7>ftiS2&tfft'J>^3H ^U>^4tC*fUT 

[0 0 18] K\Z. H4 (a)&tf(b)*#HLT, ¥® 
T>^^Ste2(^l¥jffl^iK^-r^>o H4(a)li»5-fl 
<Dm^7> : r-f2 aO)±&m* 84(b)Ua4(a)l:* 
tB-BKI^Krlit^^o i4(a)C^^T, 2a 
teH l-H3^^$n^>^7>^^<hl^-c0fe<DT^ 
*?7>ft2ait TEmzteZ<Dm\Z7ik-?<k5 
lzm-W,m±<DftJ%±2ffiffi\Z\H\&2 e, 2e^i 
#££:LT:J39. SKH«»*«lt*ftl««T5. 2 

Tt»-5*«jfll. 2 d ttf B7>rtSfi2 <fc 

>2dft *^7>^2 a 2 f \z¥m 

[0019] ¥-mr>Tj-m&2±\zmi L 7> 

7>ft2a(7)ffi]#^|&i*2 f £4^cleIiE£i2:£>£ 

m\zmi£-?z>zLtrf-T:zz>o 2ctt«»#T*5Rt# 

gfcT'&O. 2 bte§£m#^&2 cCDB^ffitc&Dtt- 
^oHic^-r^tc ^mtr>2 dc^sii^ifieitc 

3h2atl. ¥®7>^S«2±l;:^L^O£*^£T 
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^>-^J^±(7)|l^R (HI— H3JC^-T«»JT«4t><Z)|g 
4>H) ±JC«»ia^J$nTt^^ S*f7>ft2a 
©H&«tf >2 dcog^ti, HI (b)tC^"r<fco(C, 

[0020] h i (b) $#ilt, &mftmmm. 
mmT>"7-r^mi<D^m^\z^^xmm-r^. -com 

tc^o^T. 16(i7y7M«f^0, ¥B7>rt 
Sffi 2 <Z)g®£gf§ 2 b £ 5 <h 1*1 U > ^ 3 £ \Z <fc 
otittlTV^^Pra^o 14H ^Mf^^T' 
10 P-^l 3^lt7y7MSf 1 6^MXH7y 
TJWMfcffl 6*^5fflt*2SB*. Sfc 

6rtco^U >^40*^PfclS^^nT^ 

[0021] ksip!?@ 2 b 5 L<omm 

&Scfc3K*J«nT^3. «Atf, ««ft*«Ku#(14/ 
12. 11GHz) 1 0mmSffi<Z)raiB-C*S. 

20 1*3 U >^3 0TI3 att^I?S5<hga$nTl^^ 
7^ TS3 a £&JS¥1£5 t©WHttA/2 0 g^J^T 

T*fci»»tt«»3&«*©[BI»^ ZftmzMtlZ Z. tttfe 
^ 0 ^15RtfSH8^oy^l4lt 

[0 0 2 2] ±E<t 3 lC»fiJSnfc»lli#ffl*I 

mmr >t±&w i ^s*t^^7>rt»ijM, 

iKal^lbl^iLtPJt^ iH^Sc© 

si emzi&mtsn&o ^<onm^nrz.mtt^ yn- 

7*1 3^W(hbt7y7M^f 1 6©n«-r»:feT& 
rtU >^ 3 ©rti^^o TT EMifii Lte»r §o 

a, 2 a, -^^^WcSSc<D^Stf>2 d, 2d. ••• 
ATO^nT^ifeA, 7^»»Sl6$fi»t5 

^tn^iif>2diig$ 

U fO$f7>ft2 a^6¥I7>rtSS2±B 
[0 0 2 3] d<D<£oKbT, yn-^13^b7y7 
*©«ROHifl«t:E5llsnfcllRolMlf>2 d, 

2d. •••©vvrna^iS'&u fe^i^it:>2d 
(D^-n^n(7)^T>^^-2 ad^n»SB^»ii$n 
BStt. ^^co^me>2d, 2 

d, •••JCfefe^'T, 7i^7MSSl 6rti3S@T 

50 m&^i e^^w^^^tunit'ti^^ 
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(Cfc&LT<£o i^^it!>2 

d, 2d, ■■iznuwmLfztz:^x\ -en 5 if 

>2d, 2d, -KcfcoTKJRSft, ^<D&m¥>2 
d, 2d, -(?)$f7>Tt2a, 2a, 

[0 0 2 4] ?®7>ftM2(Z)i;^^7l/- 

TO«f7>ft2a, 2 a, -SWitMt^C 

>2d, 2 d-©S$*7^7;H8Sl 6(D^$iJtCft: 
oT, $f7>rt2a, 2 a, 

[0 0 2 5] 13 5 (a), 01(c), 02(c), 0 

3 (c)<S&#JBLT, ^lft^ffl^M®<t7>^^^gl 
©JtlBjtt^OtiTRWT*. 85(a)H ±JfSLfc»ft 

£-frfc»^G>x - z >e-AOjgfttt£^-T 
ttKHTffeS. C<DHJC*3tiT, 2 0H 01(a) \Zt& 
n^H¥ffi7>ftSS2WftU >tf3&. -t<0+. 

[0 0 2 6] *^Jfifi»JtC^ViTtt, *-r>t:— A 

2 o <z>fgft{rp£i (dco«^, xi*6zii:WttSb 
OKIE'S ft) te, @W<hT^#iJ:^McomMtc^frt^ 

[0 0 2 7] 5pBT>5 = -^a«2*«fc^U>y 
3^02 (a) lc^t\fc3£H£Lfc«'&0>*-*r >fc:-A 
OSWfcO^T, 02 (c) fttWHLTBWrr*. 02 
(c)li, ii«B2(a)&t;(b)^l<0xi «ft«) 
tLT, «WcH2 (b)Jc*"Txtt±a>*^7>5 L ^-2 
a, 2 a, -a>afiffiffl*^bfct>a>"e*S. fzfcL. 

mmzTKTmm&mz* 01 (aHc^#j£-rs*T\r 

>rt2a, 2a, •••CD@)il&ffl£ 0 (g*P) tLT 
(il(c)» , fneMn$f7>ft2a, 
2 a, -*^a>BIB(Sffla>*ft;»a>*^bTi^. 0 
2 (b) (C^-Ti^tc, yn-yi3 0)fii, t^£D, * 

2 a, -fcL 0 1 (b)£^T»^KJt8^T:/o---:/l 

£>, rafiflrffl<0&fl:*m, 0 2 (c)tC^-Tct^{C^¥® 

[0 0 2 8] ¥B7>fti«2©J;«7U-7>T 
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.tf—A*t« L^bT, H2(a)i:ST 

J: 5 fc^FMT >t-^X« 2 Rtf f*] U >^ 3 *BJ£L&« 
^, -f >tf— Ate, *-f>tf— A 2 0 JzO^jEtC 

A^hft«#*€r<&9. 0 5 (a)tf>2 1 <£>J;3 

Kcfc Ottawa icRjgsn*. 

[0 0 2 9] #tc, ¥~m7>y L -fmfa2£>&Zfi\HV>y 
3 £03 (a) tC^Tcfc^tCS^Lfc^^O^-f >tf-A 
fCO^T, H3(c)£#ILTKMt'5. H3(c)H 
10 02(c)<hl^JI, xm±lZ$>Z>mi L T>TT2 a, 2 
a, -©Bl (c)**lptt:*Batt«©*ft»€»l/ 
fcfecOTr^^o d<Z)«^lCte, 03 (c) {C^rT^tC, 

jftp*»^**iBT?ttBfiffi**«3i*. fe^ffi-eteBS 

fiffi^inSo l/ftjJ<oT, 03 (a)(D^oiZ^my> 
fti«2»tfrt'J>y3tli*Lfci^ *-f>fcf- 
AUB5(a)l:^t2 2©J:5i:S:0, /<>h-A2 

o <£ o tr— A^;i/ h A^/hs < ft o , ckom^w&izm 
[0030] ±te<D&'5izm&t<titt»n#mm 

20 MilftT>^^^©lcOiftf^^, B1^5$#IIT 

• Kw-r*. »«»ffliBmi7>ft8iin 

[0 0 3 1 ] uut, ^i^lMl^iUTO^it 
vl l£*i£>T, 0 1 (a)(C^'Tct"5t^ET>5 i ^-S 

£ ^-arsj; 3 tc^FMT >^^s« 2 u >y 3 

30 SXMHSt, *A\Z, StfHJE*^l 1 

[0 0 3 2] CCt, tSfP#^. 0^^tlTl^^^JfflI 

t-A2 0H ¥MT>^^SS2C0[eIKfC<hfeftl^ 

40 2 OO^^te, B5 (bMc^-T2 0 aca^lcR* 

T, ti*. /<>t:-A2 0 <Djj&Aifi»±mEiO>Jjft 
tC-g:L^^-T^>^, £CD£^, ^-f > t*— A 2 0<Djj 

&ARzfWA\zmz»±mm&fo\zmfa2nz<D^ k 

— 9 1 5<7)^K^f?±^ii:, Ji^^T-r^o £<Z)tt® 
K&t^T, i^H&^D^^ 1 4^e>^f^00ii5^&m^^: 
iiliL, g^lt^M^^L^Sfl^^fT^o 
50 [0 0 3 3] A\Z. C©ttl8-C»»*«»»S-&fct-r 
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[0 0 3 4] *IC, ±E»ilH*3»<*]SCcfc0t)l»*©*t^ 

0, 1 0«#CD#HJfc*S?l 1 «ff# 
*fflG©lft£r*l*IBLfca«&, ^(aMc^T^? 
C¥17 ><x-±£ffi 2 ft U >^ 3 ©+*jftO««n U 

-TF9, 1 OiCtgttenfc^^-^tCX 

-f K#^f K 9 > 9Mmcio, 10^U>^4l:i^ 

2 1 lc&5 0 

[0 0 3 5 ] mtz. W7>ftiS2StffiU>^3 
«Uct^-f>t-A2 1(l H5(b)l:*t 

2 1 a(0<fcpfCP3lt«fClHie'rSo »!M*jWt«C<fc0* 

i ©J: ^ l:¥li7 >ftSfi 2 Rtf ft 'J > ^ 3 i 
5£-rsc<htCJ:0, >fcf— A2 1 (DfflJ^te, ;>W> 

^tC^lfrLfcS^lC^Tfc, ^-f>t*-A2 ltf)<qj£, 

[0 0 3 6] _LE»ft#J&*iKJ5CJ; 0 fc»K<Bffil> 

M3 (a) lC^T£5K¥H7>7^S«2RtfftU >^ 

3 CD *<fr/£ O ^ 'J > y 4 (D *iwS P U T*B3 G & 

— "ACDSlftJtt, 135 (a)<Z>;*-f >tf— A2 2<0&o\Zf£ 
9, ¥ffi7>5^S«2&tfftU>$ r 3*l§lteL 
^C(htco/-l'>t:-A2 2«, 13 5 (bHc^T2 2 atf> 
<fc5£H*£ttfc[HrtE-r*. C^A-SIC^-f A2 2 

l*+ >b*— A2 2(DWA;fr|p]<Z>tf— AigfttCffix^) 

20W2 icois:^a)S^<h^j3bTfT^nSo 

[0 0 3 7] ±E*j6«JCcfcntf, ^-Y>e-A©*fi 
«2*®e$-BrSilifc:j;oTSSta*T€r*. $ £ 
11, 11-^. ¥I7>ftSffi2^7^fh^ 



(6) tH¥8 - 7 8 9 3 6 

10 

-fK9, 9. 10, 10t:fioT*¥l:^7<K$t, 
Stf4*(bB^*vl 1, 1 l---«ttA££tt<0flii|i&: 

So 

10 [0 0 3 8] *fc, Jhfi*16«K:«fcfttf, Klft^ay 

ffl^-r, /p-y i 3*ffl^T#«*fcT«#©isa* 

[0 0 3 9] Sfc* ±EHJfiMOKWtc:*5V^Ttt. 0 2 
M13^#IIT, ftU>^3£^U>^4Kjgffirr 

5St77-<H$tt«^i/&^ ^-n 

20 (a) tC^T^-f >tf— A 2 l^-f>t-A2 2 te, 
>hf— A 2 0*|p]^ifi^^ifc»tti:&S. 
[0 0 4 0] ±f^K#Jfj^mMm7>^:g® 

¥S7>rtSfi2Mft'J > tf 3 (Dfemtm <!> 
3 0 0mm— (f> 5 0 Omm, fif 1 OmCDMmzT+ft 

[0 0 4 1] ft*3, JiE*J»M©R^£43^Tte. 
7>7^g*£2:fccfctfft'J >^3^^^T'X^-r n-r 

««&«^tTfe<t^. ±E*JM»©K9iic*s^T 

Ac, ±E**«©IBWK:*HTJ4, nu>^4^;H> 
tt, # fC^;PhJCK-5Ct^:<, ^fi¥5 - 1 5 2 8 2 
40 te«ft*frofci:UTt>JiE*Jt«tra«a:j»**«»6 

[0 0 4 2] 

[^^^^:] K_hRWUfcJ;3«c:. if*^lie®0^ 

^tCctnts, 7 u-T>7 z -^cDftr6]^fS]<7)4 i >L^^[S]^ 
mzttt*mz$:mfe<Dm\zmm-?z>z£\z&-DT. m 

50 Wfr-5*a©jE«*tiaK*ff5c:i:7J«T*. *s 
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[0 0 4 3] £fz. »*^2E«0)5S^fC«fcntf, m<b 

<mtLfzm&\z&. mmjjfa<DMi*&mmi'X^<D& , 

KnSB&Mfirr ^iliilCctoT. 

[0 0 4 4] »**3E*©«W*c:J:n«, 

a COT, >^^-^g/v^ci:oT^^^^[Sj^T 
^f,t^J:3l:lt^tT> H*n©+ifc«t. 7 20 

[0 0 4 5] l*#S4K«<058WfcJ;ntf, SHE 

30 

[0 0 4 6] »*«5Bt©5rai:«I:nH *S« 

*7mzm^z>m&\z)£%tisxnm, mm 
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[^©^ffim^i^Hj] 

[a i ] z<D&w(D-mmm\z£z&W)»mffimmm7 

(b)ttA-ASrlH, (c)ttx»l0S$f7>ft2 

£#<D«jS*^-*jSBT*D. (aHAJiffiB. (b)tt 
A-A©rffi0, (c) \$xW±<Z>&m : ?7>'r*}'2 a£>® 

[0 3] B l l:^t8»#ffl«SIHI7>rt«il:i5 

fc^troflljK^^-rSlJsKHTffcO, (a)ttJhffiB. (b) 
teA-AWBB, (c)Uxi±©ft*f7>ft2a© 

[H4] mi \ztt&m&mmm.wm7 >^-rmm\z& 

0, (a)WLLiHBK (b)ttB-BiffiBt*S. 
[0 5] Hl-H3^*r«S8©»»flcffl«MiiS7> 

0, (a)Jix- z^ffi±©^-Y>tf-A«r, £fc* (b) 
\t. (a)»c«-r^-r>bf-A*z»*|pI*lil(EIHiU"C 

[«F*W>IB9I] 

1 ^Kffcffi^miiflT >^^-g@ 

2 ¥I7>ftSffi 

2 a *^-7>5 L ^ 

3 rtU>^ 

4 nu>y 

6 U 

7 h 

9 X7<F«<H 

10 X7«<K^H 
1 1 H5t*S> 

1 3 yn-y 
1 5 ^—9 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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Epitome 



(57) [Abstract] 

[Objects of the Invention] It aims at offering the satellite 
communication antenna equipment for mobiles which could ensure satellite 
communication and satellite broadcasting service reception over the 
successive range where a mobile is large, and was suitable for small and 
a thin shape, and it being lightweight and carrying in a mobile. 
[Elements of the Invention] By arranging two or more component antenna 
2a on a flat surface, it is constituted and the flat antenna substrate 2 
by which beam tilt is carried out is fixed to the outside ring 4 by the 
slide guides 9 and 9 which have the slot of the same direction and 10 
and 10, and four fixed screws 11 and 11 — . The rotation driving force 
of a motor 15 is told to the outside [ this ] ring 4 through a belt 7. 
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CLAIMS 



[Claira(s)] 

[Claim 1] Satellite communication antenna equipment for mobiles 
characterized by having come to arrange two or more component antennas 
in the shape of a concentric circle, having had the array antenna with 
which orientation leaned and was set up to the direction of a medial 
axis of said concentric circle, and the electric supply probe which 



deliver and receive a signal to said array antenna, having maintained 
the relative position to said electric supply probe of said array 
antenna, and constituting so that said array antenna may be rotated in a 
horizontal plane. 

[Claim 2] Satellite communication antenna equipment for mobiles 
characterized by providing the following. The array antenna with which 
it came to arrange two or more component antennas in an electric 
insulating plate side in the shape of a concentric circle, and 
orientation leaned and was set up to the direction of a medial axis of 
said concentric circle Body of revolution which supports the array 
antenna The driving gear made to rotate the body of revolution in a 
horizontal plane The locking device which is installed on the virtual 
revolving shaft of said body of revolution, changes the relative 
position of the electric supply probe which delivers and receives a 
signal to said array antenna, and the medial axis of said concentric 
circle and the virtual revolving shaft of said body of revolution, and 
can fix said electric insulating plate to said body of revolution 
[Claim 3] Said locking device is satellite communication antenna 
equipment for mobiles according to claim 2 which is equipped with two or 
more fasteners fixed to either said body of revolution or said electric 
insulating plate, and is characterized by preparing the slot mutually 
prolonged in this direction in each fastener. 

[Claim 4] Said electric insulating plate with which said body of 
revolution is a ring form, and said array antenna was formed is 
satellite communication antenna equipment for mobiles according to claim 
2 or 3 which is the disk of an outer diameter smaller than the bore of 
said ring form, and is characterized by being arranged in the bore of 
said ring form. 

[Claim 5] Said driving gear is satellite communication antenna equipment 
for mobiles according to claim 4 characterized by having a rotational 
motion power unit and the belt which tells turning effort from the 
rotational motion power unit to said ring form. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the satellite 
communication in a mobile, satellite broadcasting service reception, 
etc., and relates to the suitable satellite communication antenna 
equipment for mobiles. 
[0002] 

[Description of the Prior Art] In order to ensure communication link and 
broadcast reception, it is necessary to make it direct in the direction 
of the geostationary satellite aiming at the direction (an azimuth and 
elevation angle) of the main beam (main lobe) of the antenna used for 
them in satellite communication or satellite broadcasting service 
reception. Moreover, although required gain is determined by the target 
engine performance of geostationary-satellite each in the antenna used 
for satellite communication or satellite broadcasting service reception, 
if it is necessary to enlarge opening area of an antenna and and opening 
area of an antenna is generally enlarged in order to enlarge gain, the 
beam width of a main beam will tend to become narrow. Therefore, to 
carry in a mobile the antenna equipment which has high gain and is 
equipped with an antenna with narrow beam width and perform satellite 
communication and satellite broadcasting service reception, it is 
necessary to perform correctly prehension which catches the electric 
wave from the geostationary satellite made into the purpose, and tailing 
turned in the direction of the geostationary satellite aiming at an 
antenna according to a transit situation. 

[0003] Although there are various approaches among the approaches of 
performing the prehension and tailing of a satellite which were 
mentioned above, there are an electronic tracking system using the phase 
door rhe antenna as the typical approach and a machine tracking system 
using an array antenna. However, since the antenna equipment by the 
electronic tracking system using a phase door rhe antenna is very 
expensive in the present condition, many antenna equipments by the 
machine tracking system using an array antenna are used. Tailing of an 
elevation angle is not performed by considering the direction of an 
elevation angle of a main beam as immobilization, but the antenna 



equipment which follows only an azimuth is in the antenna equipment by 
the machine tracking system using this array antenna. 
[0004] As one of the antenna equipment which follows only this azimuth, 
there is JP, 5-152824, A "antenna equipment" for which the applicant for 
this patent applied previously. By installing horizontally the flat- 
surface mold circular array antenna which carried out beam tilt 
according to the elevation angle of the geostationary satellite 
beforehand made into the purpose, and rotating it in a horizontal plane, 
antenna equipment given [ this ] in an official report rotates the 
azimuth of a main beam, and follows a satellite. Since RF power loss can 
constitute this antenna equipment in few things, and a light weight, 
small and a thin shape, when it carries in an automobile, it has the 
outstanding effectiveness, such as not spoiling the aerodynamic 
characteristics of an automobile greatly. However, the direction of an 
elevation angle of a main beam is leaned beforehand in this way, and 
when a geostationary satellite appears in the beam width of the 
direction of an elevation angle which becomes beyond desired gain in the 
fixed antenna equipment, the property and effectiveness which was 
excellent in the above-mentioned can be demonstrated. 
[0005] 

[Problem (s) to be Solved by the Invention] However, when the antenna 
equipment with which the direction of an elevation angle of a main beam 
is being fixed in this way is carried in mobiles, such as an automobile 
which moves in the Japan whole country, a geostationary satellite may 
disappear in the beam width of the direction of an elevation angle which 
becomes beyond desired gain with some area where the mobile moves. 
Therefore, in such conventional antenna equipment for mobiles, there was 
a problem that there was a case where satellite communication and 
satellite broadcasting service reception become impossible depending on 
the area where the mobile in which it is carried moved. 
[0006] This invention aims at offering the satellite communication 
antenna equipment for mobiles which was made under such a background, 
and could ensure satellite communication and satellite broadcasting 
service reception over the successive range where mobiles, such as an 
automobile, are large, and was suitable for small and a thin shape, and 
it being lightweight and carrying in a mobile. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 is 
characterized by having come to arrange two or more component antennas 
in the shape of a concentric circle, having had the array antenna with 
which orientation leaned and was set up to the direction of a medial 



axis of said concentric circle, and the electric supply probe which 
deliver and receive a signal to said array antenna, having maintained 
the relative position to said electric supply probe of said array 
antenna, and constituting so that said array antenna may be rotated in a 
horizontal plane. 

[0008] Moreover, the array antenna with which invention according to 
claim 2 came to arrange two or more component antennas in an electric 
insulating plate side in the shape of a concentric circle, and 
orientation leaned and was set up to the direction of a medial axis of 
said concentric circle, The body of revolution which supports the array 
antenna, and the driving gear made to rotate the body of revolution in a 
horizontal plane, It is characterized by having the locking device which 
is installed on the virtual revolving shaft of said body of revolution, 
changes the relative position of the electric supply probe which 
delivers and receives a signal to said array antenna, and the medial 
axis of said concentric circle and the virtual revolving shaft of said 
body of revolution, and can fix said electric insulating plate to said 
body of revolution. 

[0009] Moreover, invention according to claim 3 is satellite 
communication antenna equipment for mobiles according to claim 2 which 
said locking device is equipped with two or more fasteners fixed to 
either said body of revolution or said electric insulating plate, and is 
characterized by preparing the slot mutually prolonged in this direction 
in each fastener. 

[0010] Moreover, it is satellite communication antenna equipment for 
mobiles according to claim 2 or 3 characterized by for invention 
according to claim 4 being a ring form for said body of revolution, and 
for said electric insulating plate with which said array antenna was 
formed being a disk of an outer diameter smaller than the bore of said 
ring form, and being arranged in the bore of said ring form. 
[0011] Moreover, invention according to claim 5 is satellite 
communication antenna equipment for mobiles according to claim 4 
characterized by equipping said driving gear with a rotational motion 
power unit and the belt which tells turning effort from the rotational 
motion power unit to said ring form. 
[0012] 

[Function] According to the above-mentioned configuration, only the 
azimuth of orientation can be changed where the inclination to the 
direction of a medial axis of orientation is kept constant. Moreover, 
since the relative position of the medial axis of a concentric circle 
and the virtual revolving shaft of the body of revolution which supports 



an array antenna can be changed and it can fix, the inclination to the 
direction of a medial axis of orientation can be tuned finely suitably. 
Moreover, orientation can be rotated in the shape of [ centering on a 
virtual revolving shaft ] a cone with a driving gear. Moreover, it can 
be made to be able to move so that it may be made to slide in the 
direction decided by the slot in which the array antenna is formed by 
the fastener, and the relative position of the medial axis of a 
concentric circle and the virtual revolving shaft of the body of 
revolution which supports an array antenna can be changed. Moreover, the 
motion space at the time of rotation can be dedicated in the 
configuration of a ring form by arranging an array antenna in the bore 
of a ring form by making body of revolution into a ring form. Moreover, 
turning effort is smoothly told by the belt to a ring form. 
[0013] 

[Example] Hereafter, one example of this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram showing the 
configuration of the satellite communication antenna equipment for 
mobiles by one example of this invention, and is the sectional view of 
an A-A cross section [ in / drawing 1 (a) and / in drawing 1 (b) / 
drawing 1 (a) ]. [a plan ] In addition, about drawing 1 (c), it 
mentions later. In drawing 1 (a) and drawing 1 (b), the flat antenna 
substrate whose 1 is the satellite communication antenna equipment for 
mobiles and an array antenna with 2 [ circular ], and 3 are inner rings 
which make the cyclic configuration where the periphery of the flat 
antenna substrate 2 was met. On this flat antenna substrate 2, two or 
more component antennas 2a and 2a and — are arranged in the shape of 
[ one or more ] a concentric circle, and are being fixed. Moreover, the 
arrow head G is displayed on the center section of the flat antenna 
substrate 2. In addition, the main beam (main lobe) of such a flat 
antenna substrate 2 is determined by two or more component antennas 2a 
and 2a, the array approach of — , the sense, etc. In this case, two or 
more component antennas 2a and 2a and — are arranged so that the main 
beam of the flat antenna substrate 2 may carry out beam tilt, and the 
horizontal component of the orientation of a main beam is set as the 
sense (the x~axis forward direction) which an arrow head G shows. 
[0014] Moreover, the flat antenna substrate 2 is being fixed to the 
inner ring 3 by eight substrate fixed screws 12 and 12 and — . However, 
these eight substrate fixed screws 12 and 12 and four substrate fixed 
screws 12 located on the diameter shaft of — which intersects 
perpendicularly with the diameter shaft top of the same direction as the 
arrow head G of flat antenna substrate 2 top face and it inside are 



fixing to the inner ring 3 two slide guides 10 and 10 each and slide 
guides 9 and 9 which have the slot of the same direction as an arrow 
head G with the flat antenna substrate 2. 

[0015] These slide guides 9 and 9 and slide guides 10 and 10 are being 
fixed to the outside ring 4 which makes a cyclic larger configuration 
than the inner ring 3 with one fixed screw 11 each which passes along 
each slot, in this case, each of slide guides 9 and 9 and slide guides 
10 and 10 — a slot is the same direction and has the major axis of the 
die length more than the inside-and-outside diameter difference of the 
outside ring 4 and the inner ring 3. Therefore, it can be made to slide 
until the inner ring 3 and the outside ring 4 contact the flat antenna 
substrate 2 and the inner ring 3 in the same direction as the major-axis 
direction of a slot by loosening the fixed screw 11. That is, it is 
possible by loosening the fixed screw 11, making the flat antenna 
substrate 2 and the inner ring 3 once slide to a position, and bolting 
the fixed screw 11 again to fix the flat antenna substrate 2 and the 
inner ring 3 to the location of the arbitration on the x axis in the 
outside ring 4. 

[0016] In addition, drawing 1 (a) and (b) show the case where the flat 
antenna substrate 2 and the inner ring 3 are located in the center of 
the outside ring 4. Therefore, the x-y coordinate of the central point 
[ the central point 0 of the flat antenna substrate 2 and ] P of the 
outside ring 4 corresponds in this case. On the other hand, drawing 2 
(a) shows the case where the maximum migration of the flat antenna 
substrate 2 and the inner ring 3 is carried out in the direction of + x 
axis, and the central point 0 of the flat antenna substrate 2 is shifted 
in the +x direction to the central point P of the outside ring 4 in this 
case. On the other hand, drawing 3 (a) shows the case where the maximum 
migration of the flat antenna substrate 2 and the inner ring 3 is 
carried out in the direction of - x axis, and the central point 0 of the 
flat antenna substrate 2 is shifted in the -x direction to the central 
point P of the outside ring 4 in this case. 

[0017] On the other hand, in drawing 1 (a) and (b), by four rotation 
guides 8 and 8 and — , positioning with the center of rotation and the 
vertical direction is made, the Z-axis is attached by the revolving 
shaft and, as for the outside ring 4, the central point P is attached in 
it by the metal plate 5 in the condition pivotable as the center of 
rotation. 6 is a pulley attached in the revolving shaft of a motor 15, 
and the belt 7 is hung on the pulley 6 and the outside ring 4. In this 
case, the motor 15 is being fixed to the metal plate 5. Therefore, as 
for rotation of a motor 15, driving force rotates propagation, the 



outside ring 4, the inner ring 3, and the flat antenna substrate 2 to 
the outside ring 4 through a belt 7. In addition, while the flat antenna 
substrate 2 and the inner ring 3 are being fixed so that the central 
point 0 of the flat antenna substrate 2 and the central point P of the 
outside ring 4 may be in agreement as shown in drawing 1 (a) when a 
motor 15 rotates, the flat antenna substrate 2 and the inner ring 3 
rotate the central point 0 and P as the center of rotation. On the other 
hand, as shown in drawing 2 or drawing 3 , when the central point 0 of 
the flat antenna substrate 2 and the inner ring 3 and the central point 
P of the outside ring 4 are not in agreement, the flat antenna substrate 
2 and the inner ring 3 rotate, where eccentricity is carried out to the 
outside ring 4. 

[0018] Next, the detail of the flat antenna substrate 2 is explained 
with reference to drawing 4 (a) and (b). It is the sectional view of the 
B-B cross section which shows drawing 4 (a) in the plan of component 
antenna 2a of a certain piece, and shows drawing 4 (b) to drawing 4 (a). 
In drawing 4 (a), although 2a is the same as that of the component 
antenna shown in drawing 1 - drawing 3 , component antenna 2a is making 
the configuration which has Crevices 2e and 2e in two places on the 
periphery on the same straight line, as correctly shown in this drawing, 
and emits or receives a **** circularly-polarized wave. They are the . 
feeding point prepared in the location [ core / of component antenna 
2a ] shifted 2f, and the electric supply pin constituted so that 2d of 
flat antenna substrates 2 may be penetrated. In this case, it connects 
electrically by approaches, such as soldering, electric supply pin 2d at 
2f of feeding points in component antenna 2a. 

[0019] Here, since the sense of each component antenna 2a can be rotated 
focusing on 2f of feeding points according to the location to arrange in 
case component antenna 2a is arranged on the flat antenna substrate 2, 
the inclination of a beam can be set as a predetermined value by it. 2c 
is a dielectric substrate which is an insulator, and 2b is rear-face 
copper foil currently stuck all over the rear face of dielectric 
substrate 2c. However, rear-face copper foil 2b is not prepared electric 
supply pin 2d near the penetration section, as shown in this drawing. In 
addition, although two or more arrays of the component antenna 2a are 
carried out on the flat antenna substrate 2 at the one or more centering 
on the central point 0 concentric circle (they are four concentric 
circles at example shown in drawing 1 - drawing 3 ) top as point ** was 
carried out, electric supply pin 2d [ of each component antenna 2a ] die 
length is so long that it separates from the central point 0 as shown in 
drawing 1 (b). 



[0020] Next, with reference to drawing 1 (b) , the electric supply system 
of the satellite communication antenna equipment 1 for mobiles is 
explained. In this drawing, 16 is a radial waveguide and is space 
surrounded with rear-face copper foil 2b, the metal plate 5, and the 
inner ring 3 of the flat antenna substrate 2. 14 is a high frequency 
circuit block which consists of a transmitter-receiver which receives 
high-frequency power from radiation or the radial waveguide 16 to the 
radial waveguide 16 through a probe 13, a transducer, etc. , and is being 
fixed to the metal plate 5. In this case, as for the probe 13, that 
point is prepared in the central point P of a ring 4 the outside in the 
radial waveguide 16. 

[0021] In addition, spacing of rear-face copper foil 2b and the metal 
plate 5 is configuration ******** so that it may become lambda/2 or less, 
when wavelength of the electric wave to be used is set to lambda. For 
example, when a frequency is Ku band (14 / 12 or 11GHz), it is about 
10mm in spacing. Moreover, although inferior-surface-of-tongue 3a of the 
inner ring 3 is not connected with the metal plate 5, since spacing of 
inferior-surface-of-tongue 3a and the metal plate 5 is set as about 
[ lambda/20 or less ], the high-frequency power which has spread the 
inside of the radial waveguide 16 does not leak outside from the spacing. 
In addition, the motor 15 and the high frequency block 14 have connected 
each power-source line, a signal line, etc. to the control circuit 
(illustration abbreviation) which performs the prehension and tailing of 
a satellite which are made into the purpose. 

[0022] next, the above — the actuation of the antenna section which is 
to the base of the satellite communication antenna equipment 1 for 
mobiles constituted like is explained with reference to drawing 1 (a) 
and (b). Supposing high-frequency power is now transmitted from the high 
frequency circuit block 14, this high-frequency power will be emitted in 
the radial waveguide 16 through a probe 13. This emitted power is spread 
as a TEM wave toward the outside of the radial waveguide 16, i. e. , the 
inner circumference of the inner ring 3, centering on a probe 13. On the 
other hand, since each component antennas 2a and 2a, two or more 
electric supply pins 2d and 2d prolonged from — , and — are prepared in 
the radial waveguide 16, it combines with one of electric supply pin 2d, 
and a part of high-frequency power which spreads the radial waveguide 16 
is emitted to the outer space of flat antenna substrate 2 top face from 
the component antenna 2a. 

[0023] Thus, most high-frequency power emitted in the radial waveguide 
16 from the probe 13 Although it emanates to outer space from each 
component antenna each [ which combined with either and was combined ] 



electric supply pin 2d 2of two or more electric supply pin [ which were 
arranged in the shape of / the / two or more / a concentric circle ]d 
[ 2 ] and 2d, — a It does not combine with the electric supply pins 2d 
and 2d of the outermost periphery, and — , but a part of high-frequency 
power remains in the radial waveguide 16. Toward the inner ring 3, it 
spreads further, goes, and is reflected by the inner skin of the inner 
ring 3, and this residual power goes in the direction of a core, and 
spreads the inside of the radial waveguide 16 to the . reverse sense with 
until. This reflective power is absorbed by those electric supply pins 
2d and 2d and — , and is emitted toward outer space in the place which 
reached again the electric supply pins 2d and 2d of the outermost 
periphery, and — from those electric supply pins 2d and 2d, the 
component antennas 2a and 2a of — , and — . 

[0024] In addition, one of the conditions which acquires the greatest 
gain in an array antenna like the flat antenna substrate 2 is exciting 
all the component antennas 2a and 2a and — with an equal amplitude. In 
this example, as point ** was carried out, amplitude excitation — it 

can set to the component antennas 2a and 2a and is performed by 

[ of electric supply pin 2d and 2d-- ] making die length so long that it 
becoming the outside of the radial waveguide 16. 

[0025] Next, with reference to drawing 5 (a), drawing 1 (c), drawing 2 
(c), drawing 3 (c), etc., the directivity of the satellite communication 
antenna equipment 1 for mobiles is explained. Drawing 5 (a) is the state 
diagram showing the directivity of the main beam within the x-z side at 
the time of making in agreement the arrow head G of the flat antenna 
substrate 2 (horizontal component of orientation) in the +x direction in 
the satellite communication antenna equipment 1 for mobiles mentioned 
above. In this drawing, 20 shows the orientation of a main beam when the 
flat antenna substrate 2 and the inner ring 3 are being fixed so that it 
may be in agreement in that central point 0 and central point P of the 
outside ring 4 as shown in drawing 1 (a). 

[0026] In addition, in this example, the orientation elevation angle 
(angle which tends toward a half-clockwise rotation from a x axis in 
this case at the z-axis) of a main beam 20 shall be set up so that it 
may be in agreement with the elevation angle in Tokyo of the 
geostationary satellite made into the purpose. That is, when the 
satellite communication antenna equipment 1 for mobiles is installed on 
the roof of a mobile etc. in this case at an abbreviation level 
condition and that mobile is located in Tokyo, it is possible by making 
it follow in the direction of the geostationary satellite aiming at the 
azimuth of a main beam 20 to catch that geostationary satellite in the 



beam width of a main beam 20. 

[0027] Next, orientation of the main beam at the time of fixing the flat 
antenna substrate 2 and the inner ring 3, as shown in drawing 2 (a) is 
explained with reference to drawing 2 (c). Drawing 2 (c) expresses the 
component antennas 2a and 2a on the x axis which shows an axis of 
abscissa to an axis of ordinate as drawing 2 (a), and (b) and a common x 
axis (location) at drawing 2 (b), and the excitation phase of 
However, the excitation phase shown on an axis of ordinate expresses 
only a changed part of the corresponding component antennas 2a and 2a 
shown in drawing 1 (a), the component antennas 2a and 2a of — which set 
an excitation phase to 0 (criteria) (refer to drawing 1 (c)), and they- 
correspond, and the excitation phase from — . As shown in drawing 2 (b), 
in order for the component antennas 2a and 2a and — to separate from a 
probe 13 by the right half plane bordering on the location of a probe 13, 
i.e., the location of the central point P, as compared with the case 
where it is shown in drawing 1 (b) and to approach a probe 13 in another 
side and a left half plane, a changed part of an excitation phase 
becomes delay in a right half plane, as shown in drawing 2 (c), and 
becomes progress in a left half plane. 

[0028] In an array antenna like the flat antenna substrate 2, there is a 
property that a main beam inclines in the direction which was in the 
excitation phase relatively. Therefore, as shown in drawing 2 (a), when 
the flat antenna substrate 2 and the inner ring 3 are fixed, rather than 
a main beam 20, a beam tilt include angle becomes large further, and the 
main beam is set as a lower elevation angle like 21 of drawing 5 (a). 
[0029] Next, the main beam at the time of fixing the flat antenna 
substrate 2 and the inner ring 3, as shown in drawing 3 (a) is explained 
with reference to drawing 3 (c). Drawing 3 (c) expresses a changed part 
of the component antennas 2a and 2a on a x axis, and the excitation 
phase on the basis of drawing 1 (c) of — like drawing 2 (c). In this 
case, as shown in drawing 3 (c), by the right half plane, an excitation 
phase progresses bordering on Point P, and an excitation phase is 
overdue in a left half plane. Therefore, when the flat antenna substrate 
2 and the inner ring 3 are fixed like drawing 3 (a), a main beam becomes 
like 22 shown in drawing 5 (a), and from a main beam 20, a beam tilt 
angle becomes small and it can be set as a higher elevation angle. 
[0030] Next, actuation of the satellite communication antenna equipment 
1 for mobiles constituted as mentioned above is explained with reference 
to drawing 1 - drawing 5 . In addition, as the satellite communication 
antenna equipment 1 for mobiles will be in an abbreviation level 
condition, it shall be installed in a mobile. 



[0031] Here, supposing the mobile is located in Tokyo, in the condition 
that the mobile has stopped, an operator will loosen each fixed screw 11 
of 10 and 10 part in a slide guide 9 and 9 lists, and will make the flat 
antenna substrate 2 and the inner ring 3 slide so that the central point 
0 of the flat antenna substrate 2 and the inner ring 3 and the central 
point P of the outside ring 4 may be in agreement as shown in drawing 1 
(a), next will bolt the fixed screw 11 again. At this time, the 
direction of an elevation angle of a main beam serves as a property 
expressed with the main beam 20 shown in drawing 5 (a). 
[0032] Here, if an operator starts the power source of the control 
circuit which is not illustrated, while the high frequency block 14 
receives the electric wave from the geostationary satellite made into 
the purpose, a control circuit will drive a motor 15, will rotate the 
flat antenna substrate 2, and will perform prehension actuation of a 
geostationary satellite. The orientation of a main beam 20 rotated since 
it rotated [ in / in a main beam 20 / the direction of an azimuth ] with 
rotation of the flat antenna substrate 2 at this time serves as a conic 
property like 20a shown in drawing 5 (b) . Since it points to both the 
azimuths and elevation angles of a main beam 20 in the direction of a 
geostationary satellite at this time supposing the flat antenna 
substrate 2 rotates gradually and the azimuth of a main beam 20 is in 
agreement in the direction of a geostationary satellite now, electric 
waves, such as a reference signal from the geostationary satellite made 
into the purpose with the high frequency block 14, are received. Here, a 
control circuit stops the drive of a motor 15 and prehension ends it. In 
this condition, predetermined high-frequency power is transmitted from 
the high frequency block 14, and the communication link through a 
geostationary satellite etc. is performed. 

[0033] Next, supposing it moves a mobile in this condition, while a 
control circuit supervises the reinforcement of an input signal, a motor 
15 will be driven, the azimuth of a main beam 20 will be rotated, and 
tailing actuation of a geostationary satellite made into the purpose 
will be performed. Therefore, tailing actuation is made according to the 
migration condition of a mobile, and satellite communication stabilized 
during migration can be performed. 

[0034] Next, the case where the above-mentioned mobile moves to the area 
where the LAT is higher than Tokyo is assumed. An operator loosens each 
fixed screw 11 of 10 and 10 part in a slide guide 9 and 9 lists first 
like the case where it mentions above, next — an operator — an arrow 
head — G — the sense — checking — while — drawing 2 — ( — a — ) — 
being shown — as — a flat antenna — a substrate — two — and — 



inner — a ring — three — the central point — 0 — outside — a ring 
— four — the central point — P ~ receiving — an arrow head — G — 
the sense — shifting — as — a flat antenna — a substrate — two — 
and -- inner — a ring — three — a slide guide — nine — nine — a 
list — ten — ten — preparing — having had — a slot — full 
sliding -- making . Next, the fixed screw 11 is bolted and 10 and 10 are 
fixed to the outside ring 4 at a slide guide 9 and 9 lists. At this time, 
the orientation elevation angle of the main beam of the satellite 
communication antenna equipment 1 for mobiles becomes like the main beam 
21 shown in drawing 5 (a). 

[0035] Moreover, the main beam 21 when the flat antenna substrate 2 and 
the inner ring 3 rotate rotates in the shape of a cone like 21a shown in 
drawing 5 (b). When a mobile moves to the area of high latitude from 
Tokyo, the elevation angle of a geostationary satellite becomes low, but 
since the elevation angle of a main beam 21 is set up lower than the 
elevation angle of a main beam 20 by fixing the flat antenna substrate 2 
and the inner ring 3 in this way, when it moves to a high latitude 
district, it becomes possible to catch a geostationary satellite in the 
beam width of the direction of an elevation angle of a main beam 21. In 
addition, as the elevation angle of a main beam 21 was mentioned above, 
as well as the case of a setup of a main beam 20 mentioned above when it 
sets up, the prehension and tailing of a geostationary satellite which 
are made into the purpose are performed. 

[0036] Next, the case where the above-mentioned mobile moves to the area 
where the LAT is lower than Tokyo is assumed. In this case, an operator 
sets up so that the central point 0 of the flat antenna substrate 2 and 
the inner ring 3 may shift to the sense contrary to an arrow head G to 
the central point P of the outside ring 4, as shown in drawing 3 (a). 
The main beam 22 when orientation of a main beam becoming like the main 
beam 22 of drawing 5 (a) , and rotating the flat antenna substrate 2 and 
the inner ring 3 at this time, rotates in the shape of a cone like 22a 
shown in drawing 5 (b). Thus, when the elevation angle of a main beam 22 
is set up, the elevation angle of the geostationary satellite made into 
the purpose is caught in the beam width of the direction of an elevation 
angle of a main beam 22, and prehension and tailing of a geostationary 
satellite are performed like the case of the main beam 20 and a setup of 
21 which were mentioned above. 

[0037] According to the above-mentioned example, orientation of the 
direction of an azimuth of a main beam can be easily attained by 
rotating the flat antenna substrate 2 by rotation of a motor. 
Furthermore, orientation of the direction of an elevation angle of a 



main beam can loosen four fixed screws 11 and 11 — , can make the flat 
antenna substrate 2 able to slide horizontally along with slide guides 9, 
9, 10, and 10, and can be finely tuned suitably according to the easy 
activity which fastens four fixed screws 11 and 11 — again. Thus, a 
main beam can be made to point in the direction of arbitration to the 
direction of an azimuth, and the direction of an elevation angle by 
simple and plain a device and actuation. Therefore, the antenna 
equipment for mobiles corresponding to the successive range where a 
mobile is large can be offered, without spoiling the features of the 
antenna equipment of a thin shape flat-surface mold. 

[0038] Moreover, since the signal is delivered [ according to the above- 
mentioned example ] in delivery of the signal between the high frequency 
block 14 and the rotating flat antenna substrate 2 and received in non- 
contact using the probe 13 not using the attachment using contact of a 
contact etc. , as compared with the case where a contact etc. is used, 
power loss can be made small. 

[0039] Moreover, in explanation of the above-mentioned example, although 
the case where the inner ring 3 was made to slide with reference to 
drawing 2 and drawing 3 until it contacts the outside ring 4 was shown, 
these can also be made into a middle location, respectively. In this 
case, the main beam 21 and main beam 22 which are shown in drawing 5 (a) 
serve as a property which approached in the main beam 20 direction. 
[0040] Moreover, when receiving the satellite broadcasting service in an 
about 3-5 inches liquid crystal television using the above-mentioned 
satellite communication antenna equipment 1 for mobiles is assumed and a 
frequency is Ku band, gain sufficient in the configuration whose height 
the diameter of the flat antenna substrate 2 and the inner ring 3 is 
500mm of abbreviation phi300 mm-phi, and is about 10mm can be acquired. 
[0041] In addition, in explanation of the above-mentioned example, 
although only the case where the flat antenna substrate 2 and the inner 
ring 3 were slid manually was indicated, you may have the device in 
which it is electric and this activity is done. Moreover, in explanation 
of the above-mentioned example, although the case where the prehension 
and tailing of a satellite which are made into the purpose were 
performed based on the signal from the satellite was shown, it is 
possible to attach a bearing sensor in a mobile and to also make 
prehension and tailing perform based on the output from the bearing 
sensor for example. Moreover, in explanation of the above-mentioned 
example, although the example which carries out the rotation drive of 
the outside ring 4 through a belt 7 was shown, even if it performs a 
rotation drive through a gearing like what is indicated by JP, 5-152824, A, 



especially as a driving means, the same effectiveness as the above- 
mentioned example is acquired, without restricting to a belt. Moreover, 
the outside ring itself is made into Rota which constitutes a motor, and 
you may make it install the stator which constitutes a motor in the 
exterior of an outside ring. 
[0042] 

[Effect of the Invention] As explained above, according to invention 
according to claim 1, the inclination to the direction of a medial axis 
of the orientation of an array antenna in the condition of having kept 
it constant Since only the azimuth of orientation can be changed, by 
adjusting the inclination to the direction of a medial axis of 
orientation to a predetermined value Since exact tailing of the target 
satellite can be performed and transfer of the signal over an array 
antenna is performed using an electric supply probe, the effectiveness 
that loss of transfer of a signal can lessen is acquired as compared 
with the approach using a contact etc. 

[0043] Moreover, since according to invention according to claim 2 the 
relative position of the medial axis of a concentric circle and the 
virtual revolving shaft of the body of revolution which supports an 
array antenna can be changed and it can fix, the inclination to the 
direction of a medial axis of the orientation of an array antenna can be 
tuned finely suitably. Therefore, also when the elevation angle of the 
geostationary satellite made into the purpose with the migration area of 
a mobile changes a lot, the effectiveness that the inclination of 
orientation can be adjusted and the geostationary satellite can be 
caught to orientation is acquired. Moreover, since the orientation of an 
array antenna is rotated in the shape of [ centering on a virtual 
revolving shaft ] a cone with a driving gear, the effectiveness which 
can follow the direction of an azimuth automatically and to say is 
acquired by controlling a driving gear. 

[0044] Moreover, since the slot mutually prolonged in this direction in 
two or more fasteners is prepared according to invention according to 
claim 3, an array antenna can be slid in the direction decided by the 
slot, can be made and moved to it, and the relative position of the 
medial axis of a concentric circle and the virtual revolving shaft of 
the body of revolution which supports an array antenna can be changed. 
Therefore, it is an easy device and fine tuning of an inclination to the 
direction of a medial axis of the orientation of an array antenna can be 
performed easily. 

[0045] Moreover, since a part for the right hand side at the time of 
rotation can be dedicated in the configuration of a ring form by 



arranging an array antenna in the bore of a ring form by making body of 
revolution into a ring form according to invention according to claim 4, 
space required for installation of the satellite communication antenna 
equipment for mobiles can be made small. 

[0046] Moreover, according to invention according to claim 5, since 
turning effort is told with a belt to a ring form, rotation becomes 
smooth and tailing of an azimuth can be continuously performed with a 
sufficient precision. Moreover, since it is easy to make mass, the noise, 
etc. small as compared with the case where a gear etc. is used, the 
effectiveness of being suitable for carrying in the roof of mobiles, 
such as an automobile, etc. is acquired. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 
satellite communication antenna equipment for mobiles by one example of 
this invention, and (a) is a phase portrait to which a plan and (b) 
express an A-A sectional view, and (c) expresses relatively the 
excitation phase of each component antenna 2a on a x axis. 
[Drawing 2] In the satellite communication antenna equipment for mobiles 
shown in drawing 1 , it is the block diagram showing the configuration 
when shifting the fixed position of a flat antenna substrate in the x 
directions, and (a) is a phase portrait to which a plan and (b) express 
an A-A sectional view, and (c) expresses relatively the excitation phase 
of each component antenna 2a on a x axis. 

[Drawing 3] In the satellite communication antenna equipment for mobiles 
shown in drawing 1 , it is the block diagram showing the configuration 
when shifting the fixed position of a flat antenna substrate in the -x 



direction, and (a) is a phase portrait to which a plan and (b) express 
an A-A sectional view, and (c) expresses relatively the excitation phase 
of each component antenna 2a on a x axis. 

[Drawing 4] It is the block diagram showing the detail of component 
antenna 2a ******** in the satellite communication antenna equipment for 
mobiles shown in drawing 1 , and (a) is a plan and (b) is a B-B 
sectional view. 

[Drawing 5] the state diagram showing the main beam directivity in the 
satellite communication antenna equipment for mobiles of the condition 
which shows in drawing 1 - drawing 3 — it is — (a) — the main beam on 
a x-z flat surface — moreover, (b) rotates the direction of the z-axis 
for the main beam shown in (a) as a revolving shaft. 
[Description of Notations] 

1 Satellite Communication Antenna Equipment for Mobiles 

2 Flat Antenna Substrate 
2a Component antenna 

3 Inner Ring 

4 Outside Ring 

6 Pulley 

7 Belt 

9 Slide Guide 

10 Slide Guide 

11 Fixed Screw 
13 Probe 

15 Motor 
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